Abstract Phylogenetic and taxonomic studies on the brown-rot fungi Postia and related genera, are carried out. Phylogenies of these fungi are reconstructed with multiple loci DNA sequences including the internal transcribed spacer regions (ITS), the large subunit (nLSU) and the small subunit (nSSU) of nuclear ribosomal RNA gene, the small subunit of mitochondrial rRNA gene (mtSSU), the translation elongation factor 1-α gene (TEF1), the largest subunit of RNA polymerase II (RPB1) and the second subunit of RNA polymerase II (RPB2). Ten distinct clades of Postia s.lat. are recognized. Four new genera, Amaropostia, Calcipostia, Cystidiopostia and Fuscopostia, are established, and nine new species, Amaropostia hainanensis, Cyanosporus fusiformis, C. microporus, C. mongolicus, C. piceicola, C. subhirsutus, C. tricolor, C. ungulatus and Postia sublowei, are identified. Illustrated descriptions of the new genera and species are presented. Identification keys to Postia and related genera, as well as keys to the species of each genus, are provided.
INTRODUCTION
Postia was established by Fries (1874) . Postia species are characterized by annual growth habit, mostly soft to corky fruiting bodies when fresh, a monomitic hyphal system with clamped generative hyphae, allantoid to cylindrical basidiospores which are usually thin-walled, negative in Melzer's reagent and acyanophilous in Cotton Blue, and producing a brown rot (Hattori et al. 2011 , Cui & Li 2012 . More than 60 species have been accepted in the genus worldwide so far (Jülich 1982 , Larsen & Lombard 1986 , Renvall 1992 , Buchanan & Ryvarden 2000 , Wei & Dai 2006 , Hattori et al. 2011 , Dai 2012 , of which 34 species were recorded from China , Dai 2012 , 2015 .
Postia is closely related to Oligoporus and Spongiporus. Historically, most taxa in the three genera were placed in Tyromyces (Murrill 1907 , 1912 , Bondartsev & Singer 1941 , Lowe 1975 , Ryvarden 1981 . However, it became clear that the species in Tyromyces cause a white rot, while species in the other three genera cause a brown rot (Gilbertson & Ryvarden 1987 , Ryvarden 1991 , Ryvarden & Gilbertson 1994 . Because no species was listed when Postia was first proposed in Fries (1874) , some mycologists did not accept Postia, but supported Spongiporus or Oligoporus instead. Oligoporus was established in 1888 by Brefeld and included three species initially, with the characteristics of fleshy fruitbody when fresh, turning to fragile when dry and allantoid to cylindrical basidiospores. Later, Gilbertson & Ryvarden (1985) placed 22 taxa into Oligoporus containing two previous species in Tyromyces and gradually Oligoporus was widely used (Gilbertson & Ryvarden 1987 , Ryvarden & Gilbertson 1994 , Núñez & Ryvarden 2001 , Bernicchia 2005 , Ryvarden & Melo 2014 . Murrill erected 29 genera, including Spongiporus for North American polypores in early 20th century, and he defined Spongiporus species as brown rot fungi with whitish and spongiose basidiocarps that bear cylindrical basidiospores. transferred 13 Tyromy ces species into Spongiporus, adopted by many other studies (Bondartsev & Singer 1941 , Lowe 1975 , Ryvarden 1981 . In fact, Postia is the oldest name among the competing genera. Some mycologists combined the brown rot taxa of Tyromyces into Postia (Renvall 1992 , Wei & Dai 2006 , Hattori et al. 2011 , Cui & Li 2012 , Pildain & Rajchenberg 2013 . With more species recognized in Postia, the definitions of the genus and related genera remain murky, and so are the genetic relationships among these fungi. Pildain & Rajchenberg (2013) sequenced the ITS and nLSU regions from eleven species of Postia and related species; their phylogenetic analysis indicated that most species in Postia and Oligoporus were monophyletic, but supported the transfer of P. placenta into its own genus as Rhodonia placenta, in agreement with previous studies (Boidin et al. 1998 , Kim et al. 2001 . Ortiz-Santana et al. (2013) investigated the phylogenetic relationships among members of the antrodia clade with molecular data from ITS and nLSU regions; in their study, species of Postia s.lat. were divided into four clades: the Spongiporus clade, the Oligoporus clade, the Postia s.str. clade and the Spongiporus undosus clade. Cui et al. (2014) discussed the phylogenetic position of the monotypic genus Osteina in the Fomitopsidaceae of Polyporales, and accepted Osteina obducta rather than Oligo porus obductus.
Up to now, no comprehensive investigation has been carried out on Postia s.lat. with sufficient sampling, and taxonomic delimitation of Postia s.lat. has been controversial and remained insufficiently resolved (Donk 1960 , Larsen & Lombard 1986 , Ryvarden 1991 , Walker 1996 , Pildain & Rajchenberg 2013 . Newly generated sequences for this study In this study, we carried out further taxonomic studies and phylogenetic analyses by sampling more species to clarify the relationships of Postia and related genera including Oligoporus, Osteina, Rhodonia and Spongiporus.
Amaropostia hainanensis

MATERIALS AND METHODS
Morphological studies
Most of the studied specimens were deposited at the herbaria of Macro-morphological descriptions were based on the field notes and the herbarium specimens. Colour terms followed Petersen (1996) . Micro-morphological data were obtained from the dried specimens, and observed under a light microscope following Li et al. (2014) and Zhou et al. (2016) . Sections were studied at a magnification of up to ×1000 using a Nikon Eclipse 80i microscope and phase contrast illumination. Drawings were made with the aid of a drawing tube. Microscopic features, measurements and drawings were made from slide preparations stained with Cotton Blue and Melzer's reagent. Spores were measured from sections cut from the tubes. In presenting the variation of spore size, 5 % of the measurements were exclu ded from each end of the range, and were given in paren theses. The following abbreviations were used: KOH = 5 % potassium hydroxide, CB = Cotton Blue, CB+ = cyanophilous, CB-= acyanophilous, IKI = Melzer's reagent, IKI-= neither amyloid nor dextrinoid, L = mean spore length (arithmetic average of all spores), W = mean spore width (arithmetic average of all spores), Q = variation in the L/W ratios between the specimens studied, n (a/b) = number of spores (a) measured from given number (b) of specimens.
Phylogenetic analyses
A CTAB rapid plant genome extraction kit-DN14 (Aidlab Biotechnologies Co., Ltd, Beijing) was used to extract total genomic DNA from dried specimens, and performed the polymerase chain reaction (PCR) according to the manufacturer's instructions ). The ITS region was amplified with primer pairs ITS5 and ITS4 (White et al. 1990 ). The nLSU region was amplified with primer pairs LR0R and LR7 (https://sites. duke.edu/vilgalyslab/rdna_primers_for_fungi/). The mtSSU region was amplified with primer pairs MS1 and MS2 (White et al. 1990 ). The nSSU regions were amplified with primer pairs NS1 and NS4 (White et al. 1990 ). Part of TEF1 was amplified with primer pairs EF1-983F and EF1-1567R (Rehner & Buckley 2005) . The RPB1 was amplified with primer pairs RPB1-Af and RPB1-Cf (Matheny et al. 2002) . RPB2 was amplified with primer pairs fRPB2-f5F and bRPB2-7.1R (Matheny 2005) . The PCR procedure for ITS and mtSSU was as follows: initial denaturation at 95 °C for 3 min, followed by 34 cycles at 94 °C for 40 s, 54 °C for ITS and 55 °C for mtSSU for 45 s and 72 °C for 1 min, and a final extension of 72 °C for 10 min. The PCR procedure for nLSU, nSSU and TEF1 was as follows: initial denaturation at 94 °C for 1 min, followed by 34 cycles at 94 °C for 30 s, 50 °C for nLSU and 59 °C for TEF1 for 1 min and 72 °C for 1.5 min, and a final extension of 72 °C for 10 min. The PCR procedure for RPB1 and RPB2 follow Justo & Hibbett (2011) with slight modifications: initial denaturation at 94 °C for 2 min, followed by 10 cycles at 94 °C for 40 s, 60 °C for 40 s and 72 °C for 2 min, then followed by 37 cycles at 94 °C for 45 s, 55 °C for 1.5 min and 72 °C for 2 min, and a final extension of 72 °C for 10 min. The PCR products were purified and sequenced at Beijing Genomics Institute. All newly generated sequences were deposited at GenBank ( Table 1 ).
The sequenced dataset included 112 Postia s.lat. samples, of which 83 were types, paratypes or specimens from type localities. We used sequences mainly based on specimens from China, because those specimens were identified with careful morphological examinations and had more complete multi-gene sequence fragments. Additional sequences were downloaded from GenBank (Table 1 ) and were mainly referred to Ortiz-Santana et al. (2013) and Han et al. (2016) . All sequences were aligned using ClustalX (Thompson et al. 1997 ) and manually adjusted in BioEdit (Hall 1999 ). The final concatenated sequence alignment was deposited in TreeBase (https://www.treebase.org/treebase-web/search/studySearch. html; submission ID 21389).
Most parsimonious phylogenies were inferred from the combined 3-gene dataset (ITS+nLSU+RPB2) and 7-gene dataset (IT S+nLSU+nSSU+mtSSU+TEF1+RPB1+RPB2), and their congruences were evaluated with the incongruence length difference (ILD) test (Farris et al. 1994) implemented in PAUP* v. 4.0b10 (Swofford 2002) , under heuristic search and 1 000 homogeneity replicates. Settings for phylogenetic analyses followed Song et al. (2016) and Zhao et al. (2015) . Sequences of Trametes suaveolens and Coriolopsis polyzona obtained from GenBank were used as outgroups to root trees following Binder et al. (2013) and Han et al. (2016) . Maximum parsimony (MP) analysis was applied to the combined multiple genes dataset, this test under heuristic search and 1 000 homogeneity replicates gave a P value of 1.000, much greater than 0.01, which meant there was no discrepancy among the seven loci in reconstructing phylogenetic trees. The tree construction procedure was performed in PAUP* v. 4.0b10. All characters were equally weighted and gaps were treated as missing data. Trees were inferred using the heuristic search option with TBR branch swapping and 1 000 random sequence additions. Maxtrees were set to 5 000, branches of zero length were collapsed and all parsimonious trees were saved. Clade robustness was assessed using a bootstrap (BT) analysis with 1 000 replicates (Felsenstein 1985) . Descriptive tree statistics tree length (TL), consistency index (CI), retention index (RI), rescaled consistency index (RC) and homoplasy index (HI) were calculated for each most parsimonious tree (MPT) generated. RAxML v. 7.2.8 was used to construct a maximum likelihood (ML) tree with GTR+G+I model of site substitution (Stamatakis 2006 ).
The branch support was evaluated with bootstrapping method of 1 000 replicates (Hillis & Bull 1993) . Phylogenetic trees were visualized using Treeview (Page 1996) .
MrModeltest v. 2.3 (Posada & Crandall 1998 , Nylander 2004 was used to determine the best-fit evolution model for the combined multi-gene dataset for Bayesian inference (BI). Bayesian inference was calculated with MrBayes v. 3.1.2 with a general time reversible (GTR) model of DNA substitution and a gamma distribution rate variation across sites (Ronquist & Huelsenbeck 2003) . Four Markov chains were run for 2 runs from random starting trees for 5 million generations (3-gene dataset), for 10 million generations (7-gene dataset) until the split deviation frequency value < 0.01, and sampled every 100th generation. A majority rule consensus tree of all remaining trees was calculated. Branches that received bootstrap ≥ 75 % (MP and BS) and Bayesian posterior probabilities (BPP) ≥ 0.95 were considered as significantly supported, respectively. 
RESULTS
Phylogenetics analyses
The combined 3-gene dataset included sequences from 176 fungal samples representing 91 taxa. The dataset had an aligned length of 2 937 characters, of which 1 337 characters were constant, 268 were variable and parsimony-uninformative and 1 332 were parsimony-informative. Maximum parsimony analysis yielded 153 equally parsimonious trees (TL = 10077, CI = 0.286, RI = 0.751, RC = 0.214, HI = 0.714). Best model for the combined 3-gene dataset estimated and applied in the Bayesian analysis was GTR+I+G. The average standard deviation of split frequencies in the Bayesian analysis reached 0.008252. Bayesian analysis and ML analysis resulted in a similar topology as MP analysis, and the MP tree inferred from the combined 3-gene dataset was shown in Fig. 1 . The phylogeny ( Fig. 1 ) inferred from the combined 3-gene sequences demonstrated 42 major lineages (including four new genera) for the sampled 89 species of the antrodia clade, and confirmed Postia s.lat. is polyphyletic.
The combined 7-gene dataset included 129 fungal samples representing 53 taxa. The dataset had an aligned length of 6 428 characters, of which 4 145 characters were constant, 256 were variable and parsimony-uninformative and 2 027 were parsimony-informative. Maximum parsimony analysis yielded 12 equally parsimonious trees (TL = 7946, CI = 0.456, RI = 0.825, RC = 0.377, HI = 0.544). Best model for the combined 7-gene dataset estimated and applied in the Bayesian analysis was GTR+I+G with equal frequency of nucleotides.
Bayesian analysis and ML analysis resulted in a similar topology as MP analysis, and the MP tree inferred from the combined 7-gene dataset was shown in Fig. 2 . The 7-gene based phylogeny demonstrated that 41 species previously belonging to Postia s.lat. were embedded in ten lineages (Fig. 2) .
Etymology. Amaropostia (Lat.) refers to the new genus resembling Postia but with bitter taste.
Diagnosis. Morphologically, Amaropostia differs from Postia s.str. by woody hard basidiocarps when dry, relatively small pores, bitter taste, and cylindrical basidiospores.
Basidiocarps annual, sessile, soft corky when fresh, woody hard when dry, taste bitter. Pileal surface white when fresh, cream to buff when dry, glabrous, azonate. Pore surface white when fresh, cream or with yellowish tint upon drying; pores small, round to angular. Context white, woody hard. Tubes white to cream, brittle. Hyphal system monomitic; generative hyphae with clamp connections, IKI-, CB-. Cystidia absent, fusoid cystidioles occasionally present. Basidiospores cylindrical, hyaline, thin-walled, smooth, IKI-, CB-. Notes -Amaropostia hainanensis and A. stiptica have annual, pileate basidiocarps with glabrous pileal surface and white to buff pore surface, bitter taste, and similar cylindrical basidiospores, but A. stiptica has bigger pores (5 -6 per mm) and fusoid cystidioles (Ryvarden & Melo 2014) . In addition, A. stiptica is widespread in coniferous forests in boreal temperate areas, while A. hainanensis is only found in tropical areas of South China. Notes -Oligoporus stipticus is characterized by woody hard basidiocarps when dry, glabrous pileal surface, bitter taste, fusoid cystidioles, and cylindrical basidiospores. It usually grows on coniferous woods and is widely distributed in temperate areas. Although we did not find the type specimen, we have examined the specimens from China, Europe and North America. The morphological characters of all the studied specimens fit well with Oligoporus stipticus. Based on morphological characters and phylogenetic analyses, we transferred Oligoporus stipticus to Amaropostia as a new combination. For a detailed description of the species, see Oligoporus stipticus by Ryvarden & Melo (2014) . Notes -This species is characterized by pileate basidiocarps with calcareous texture, circular guttulate depressions on the pileal surface, bitter taste, and short-cylindrical to oblong basidiospores. This species is widely distributed in temperate areas and usually grows on coniferous woods. It was originally described from the USA; although we did not find the type specimen, we have examined the specimens from China, Europe and USA. In addition, the older specimens deposited at the herbaria of BPI, NY, NYS and SYRF have been extensively studied by Lowe (1975) . The morphological characters of our studied specimens fit well with the descriptions of Lowe (1975) and Ryvarden & Melo (2014 (Donk 1960 , Jahn 1963 , Lowe 1975 . Then the Postia caesia complex was mentioned based on recent molecular phylogenetic studies in which the Postia caesia complex formed a distinctive morphological group within the genus (Ţura et al. 2008) . Papp (2014) proposed the combination Postia subg. Cyanosporus for the Postia caesia complex including five species (P. alni, P. caesia, P. luteocaesia, P. mediterraneocaesia, P. subcaesia). In our study, the genus Cyanosporus is supported as an independent genus which contains the Postia caesia complex and seven other clearly distinguished new species from China. Phylogenetically, the new species are closely related to the Postia caesia complex; all the species in the complex form a well-supported lineage (Fig. 1, 2) , which is distant from Postia s.str. Morphologically, Cyanosporus differs from Postia s.str. by its more or less bluish basidiocarps, usually narrow allantoid, thin-to slightly thickwalled and weakly cyanophilous basidiospores. McGinty (1909) established Cyanosporus with C. caesius as the type species but this was not widely accepted. Then Spongiporus and Oligoporus were sequentially erected, and Cyanosporus caesius was accordingly treated as Spongiporus caesius and Oligoporus caesius, respectively. In our study, Cyanosporus was treated as an independent genus and C. caesius is one species in the Cyanosporus lineage ( Fig.  1, 2 ). This species is common in Europe, North America and East Asia. For a detailed description, see Oligoporus caesius by Ryvarden & Melo (2014) .
Cyanosporus fusiformis
nov. -MycoBank MB819269; Fig. 3b Notes -Two species of Cyanosporus produce cystidioles: C. fusiformis and C. mongolicus, but the latter one has resupinate basidiocarps and wider basidiospores (4.5 -5 × 1.5 -1.9 µm). In addition, its hyphae became swollen in KOH. Notes -Spongiporus luteocaesius is a rare European species that exclusively grows on Pinus. We have examined the type specimen and another specimen from France. It has the typical morphological features of the Cyano sporus caesius group with blue greyish discoloration and similar allantoid basidiospores (Ryvarden & Gilbertson 1994 , Niemelä et al. 2004 . Therefore, we transferred Spongiporus luteocaesius into Cyanosporus as a new combination although without molecular data. For a detailed description, see Oligoporus luteocaesius by Ryvarden & Melo (2014 Abbreviations used: ER = Effused-reflexed; P = Pileate; R = Resupinate; G = Glabrous; H = Hirsute; T = Tomentose; V = Velutinate; + = Present; -= Absent. Notes -Cyanosporus alni may be confused with C. micro porus by sharing velutinate, white with a blue-grey tint pileal surface and cream to buff pore surface when dry. However, C. alni differs in having bigger pores (5-6 per mm) and relatively longer basidiospores (4.5 -6 × 1-1.5 μm; Table 2 ).
Cyanosporus mongolicus
nov. -MycoBank MB819273; Fig. 3d Notes -Cyanosporus luteocaesius also produces resupinate basidiocarps and similar sized pores (3 or 4 per mm) as C. mongolicus, but it differs in bright yellow basidiocarps, unchanged hyphae in KOH, absence of cystidioles and longer basidiospores (4.7-6.3 × 1.6 -1.9 µm; Niemelä 2005). Cyano sporus caesius resembles C. mongolicus in having white to bluish pore surface, similar sized pores, and similar basidiocarps, but it is distinguished by greyish to bluish pileal surface, presence of gloeoplerous hyphae, and absence of gloeocystidia and cystidioles (Ryvarden & Melo 2014) .
nov. -MycoBank MB819274; Fig. 3e Notes -Cyanosporus subcaesius and C. subhirsutus resemble C. piceicola by producing similar basidiospores, but C. subcaesius differs from C. piceicola by glabrous pileal surface, white to pale grey pore surface, and interwoven, thinwalled tramal hyphae (Ryvarden & Melo 2014) ; while C. sub hirsutus is separated by its dish-shaped pileus with hirsute pileal surface, bigger pores (2 or 3 per mm) and interwoven tramal hyphae. Notes -Cyanosporus subcaesius can be recognized by whitish pileal surface with greyish tints in spots and streaks and pale grey pore surface. It is widespread in Europe. We have examined the type specimen and other specimens from Europe. This species has the typical morphological features of the Cyanosporus caesius group with blue greyish discoloration and similar allantoid basidiospores. Therefore, we proposed it as a new combination of Cyanosporus. For a detailed description of the species, see Oligoporus subcaesius by Ryvarden & Melo (2014) .
Cyanosporus subhirsutus
nov. -MycoBank MB819276; Fig. 3f Notes -Cyanosporus microporus has similar basidiospores with C. tricolor, but it is easily distinguished from C. tricolor by subrotund pileus, bluish pore surface when bruised and smaller pores (6 -8 per mm).
Cyanosporus ungulatus
-MycoBank MB819278; Fig. 3h Basidiome annual, pileate, ungulate, solitary, soft corky, without odour or taste when fresh, becoming hard and chalky upon drying. Pileus semicircular, projecting up to 1.8 cm, 2 cm wide and 1.5 cm thick at base. Pileal surface sulcate with olivaceous buff, pinkish buff, cream to ash-grey and white zones when fresh, glabrous, slightly darkening when dry; margin acute and white when fresh, cream upon drying. Pore surface white when fresh, becoming cream when dry; sterile margin up to 1 mm wide, concolorous with pore surface; pores round, 4 -6 per mm; dissepiments thin, entire. Context cream, hard corky, up to 1.2 cm thick. Tubes cream to buff, hard and chalky, up to 3 mm long. Hyphal system monomitic; generative hyphae with clamp connections, IKI-, CB-; tissues unchanged in KOH. Generative hyphae in context hyaline, thin-to slightly thick-walled with a wide lumen, frequently branched, interwoven, 2.5 -4. Notes -Postia hirsuta may be confused with Cyanosporus subhirsutus by pale mouse-grey and hirsute pileal surface, yellowish pore surface when dry, and allantoid to cylindrical basidiospores, but P. hirsuta differs in its thick pileus, without bluish margin, and thick-walled contextual hyphae (Shen & Cui 2014) .
-MycoBank MB819277; Fig. 3g, 10 Holotype. China, Xizang Autonomous Region (Tibet), Motuo County, on fallen branch of Abies, 20 Sept. 2014, B.K. Cui, Cui 12233 (BJFC 07147) .
Etymology. Tricolor (Lat.) refers to white, blue and pale mouse-grey upper surface when fresh.
Diagnosis. Cyanosporus tricolor differs from other species in the genus by semicircular pileus with white, blue and pale mouse-grey upper surface, and vertical projections nearby clamp connections frequently presenting in hyphae.
Basidiome annual, pileate, soft, watery, without odour or taste when fresh, becoming hard corky upon drying. Pileus semicircular, projecting up to 2 cm, 4 cm wide and 1 cm thick at Notes -Phylogenetically, Cyanosporus ungulatus grouped together with C. fusiformis. Both species produce slim thinwalled basidiospores, but C. fusiformis differs from C. ungulatus by its small basidiocarps, darkish pileal surface when dry and the presence of cystidioles.
Etymology. Cystidiopostia (Lat.) refers to the new genus resembling Postia but with apically encrusted cystidia.
Diagnosis. Morphologically, Cystidiopostia differs from Postia s.str. by resupinate basidiocarps and presence of apically encrusted cystidia.
Basidiocarps annual, resupinate to effused-reflexed, or pileate, soft when fresh, fragile when dry. Pileal surface white when fresh, cream to buff when dry, smooth to slightly radially rugose, azonate. Pore surface white when fresh, cream or with yellowish tint upon drying. Context white, soft corky. Tubes white to cream, fragile. Pores round to angular. Hyphal system monomitic; generative hyphae with clamp connections, IKI-, CB-. Cystidia present, thin-to thick-walled, mostly subulate, usually with a narrow apex. Basidiospores allantoid, hyaline, thin-walled, smooth, IKI-, CB-. Notes -This species was described from Ireland. We have examined the type specimen and other specimens from China and Europe. Based on morphological characters and phylogenetic analyses, we transferred Oligoporus hibernicus to Cystidiopostia as a new combination. For a detailed description of the species, see Oligoporus hibernicus by Ryvarden & Melo (2014) . Notes -This species was originally described from France. Although we did not find the type specimen, we have examined one specimen from France (type locality), and its morphological characters fit well with this species. Based on morphological characters and phylogenetic analyses, we transferred Oligo porus inocybe to Cystidiopostia as a new combination. For a detailed description of the species, see Oligoporus inocybe by Ryvarden & Melo (2014) . Notes -This species was originally described from the Russia Far East. We have examined the type specimen and other specimens from Northeast China. Based on morphological characters and phylogenetic analyses, we transferred Auriporia pileata to Cystidiopostia as a new combination. For a detailed description of the species, see Auriporia pileata by Núñez & Ryvarden (2001) .
Etymology. Fuscopostia (Lat.) refers to the new genus resembling Postia but with brownish basidiocarps when bruised or dried.
Diagnosis. Morphologically, Fuscopostia differs from Postia s.str. by pileal surface and pore surface turning to brownish when bruised. Notes -This species was only found in China. We have examined the type specimen. Based on morphological characters and phylogenetic analyses, we transferred Postia duplicata to Fuscopostia as a new combination. For a detailed description of the species, see Postia duplicata by .
nov. Notes -This is a widespread species in temperate areas. The older specimens deposited in the herbaria of BPI, NY and K together with the isotype of its synonym Spongipellis sen sibilis have been studied by Lowe (1975) . The morphological characters of our studied specimens from China fit well with the description of Lowe (1975) . Based on morphological characters and phylogenetic analyses, we transferred Oligoporus fragilis to Fuscopostia as a new combination. For a detailed description of the species, see Oligoporus fragilis by Ryvarden & Melo (2014) . Dai, Dai 7139 (IFP 011844) . -Finland, Pohjois-Karjala, Lieksa, Patvinsuo National Park, Autiovaara, on fallen decorticated trunk of Pinus, 3 Oct. 1991, Tuomo Niemelä 5547 (holotype, H) ; Perä-Pohjanmaa, South Pisavaara National Park, on fallen trunk of Pinus, 15 Sept. 1997 , Y.C. Dai, Dai 2662 Notes -This species was originally described from Finland. We have examined the type specimen and other specimens from Finland and China. Based on morphological characters and phylogenetic analyses, we transferred Postia lateritia to Fuscopostia as a new combination. For a detailed description of the species, see Postia lateritia by Renvall (1992) . Notes -This is a widespread species in temperate areas of Europe, North America and East Asia. The older specimens, including the paratypes deposited in the herbaria of BPI, FLAS, PC, PR and S, have been studied by Lowe (1975) . The morphological characters of our studied specimens from China and Finland fit well with the descriptions of Lowe (1975) and Ryvarden & Melo (2014 , 9 Nov. 2011, Y.C. Dai, Dai 12675 (BJFC 012258) .
Notes -The name Oligoporus was usually treated as a synonym of Postia. Some mycologists supported the use of Oli goporus (Gilbertson & Ryvarden 1987 , Ryvarden & Gilbertson 1994 , Núñez & Ryvarden 2001 , Bernicchia 2005 , while other mycologists preferred to use Postia instead (Renvall 1992 , Wei & Dai 2006 , Hattori et al. 2011 , Cui & Li 2012 , Pildain & Rajchenberg 2013 . In our study, we propose the use of Postia s.str. for taxa with thin-walled basi diospores, Oligoporus s.str. for taxa having thick-walled and cyanophilous basidiospores (see also Erkkilä & Niemelä (1986) and Renvall (1992) ). Phylogenetically, O. rennyi and O. sericeomollis form a well-supported monophyletic lineage (Fig. 1, 2) , which is distant from Postia s.str.
Osteina Donk, Schweiz. Z. Pilzk. 44: 86. 1966 Notes -Osteina was introduced by Donk (1966) , but the genus has not been widely accepted and was treated as a synonym of Oligoporus. Cui et al. (2014) used ITS rDNA sequences to infer the phylogenetic position of Osteina in Fomitopsidaceae and defined Osteina obducta as the valid name of the species rather than Oligoporus obductus. In our phylogenetic analyses, the species of Osteina form a single lineage with high support (Fig. 1, 2) , and is distinct from Postia s.str. Morphologically, Osteina differs from Postia s.str. by its bone hard basidiocarps when dried, characteristically undulate margin and lacerate pores in older fruitbodies. Notes -This species is widely distributed in North America, Europe and East Asia. The older specimens deposited at the herbaria of BPI, FH, NY, NYS and SYRF have been extensively studied by Lowe (1975) . Although we did not find the type specimen, we have examined the specimens from China and Finland. The morphological characters of our studied specimens fit well with the description of Lowe (1975) and Ryvarden & Melo (2014) . Based on morphological characters and phylogenetic analyses, we transferred Oligoporus undosus to Osteina as a new combination. For a detailed description of the species, see Oligoporus undosus by Ryvarden & Melo (2014 Notes -In our 7-gene based phylogenetic study (Fig. 2) , Postia amurensis, P. hirsuta, P. lactea, P. lowei, P. ochraceo alba, P. tephroleuca, and a new species from China form a monophyletic lineage with high support (100% MP, 98% BS, 0.99 BPP). These seven species share similar morphological characters and form the core group of Postia. Fig. 3i, 12 Holotype. China, Xizang Autonomous Region (Tibet), Bomi County, on fallen trunk of Picea, 20 Sept. 2010, B.K. Cui, Cui 9597 (BJFC 008535 Notes -Postia lowei resembles P. sublowei by having brittle basidiocarps with greyish brown pileal surface when dry, similar sized pores, but P. lowei differs in whitish pileal surface without pale orange tint when fresh, the absence of cystidioles and wider basidiospores (4.8 -5. Notes -In our study, Rhodonia placenta is clustered with three other species and form a well-supported lineage (Fig. 1,  2 Notes -This species was only found in China. We have examined the type specimen. Based on morphological characters and phylogenetic analyses, we transferred Postia obliqua to Rhodonia as a new combination. For a detailed description of the species, see Postia obliqua by . Dai, comb. nov. Notes -This species was only found in China. We have examined the type specimen. Based on morphological characters and phylogenetic analyses, we transferred Postia subplacenta to Rhodonia as a new combination. For a detailed description of the species, see Postia subplacenta by Cui & Li (2012 results were consistent with previous studies on polyphyly nature of Postia s.lat.
The phylogenies inferred from the combined datasets of 3-gene sequences ( Fig. 1 ) and 7-gene sequences (Fig. 2) (Donk 1971 , Ryvarden & Melo 2014 ). In the current study, species of Oligoporus s.str. form a monophyletic lineage, distant from Postia s.str. (Fig. 1, 2 ).
Rhodonia was established by Niemelä et al. (2005) based on previous phylogenetic studies (Boidin et al. 1998 , Kim et al. 2001 , in which R. placenta was distinct from the bulk of species in Postia. The genus is characterized by annual, resupinate, fairly thick, soft and watery basidiocarps, white or pale rose-coloured pore surface, a monomitic hyphal system with clamped generative hyphae, and thin-walled, smooth, cylindrical basidiospores . These morphological characters are applicable for P. obliqua, P. rancida and P. sub placenta, and the transfer of these three species to Rhodonia is strongly supported by the phylogenetic analyses ( Fig. 1, 2) .
Compared with previous studies , OrtizSantana et al. 2013 , Pildain & Rajchenberg 2013 , we used more samples and more gene markers to make an extensive understanding of the phylogenetic relationships within species in Postia and related genera. Our current phylogeny ( Fig. 1 ) inferred from the combined 3-gene sequences demonstrated 12 major lineages for the 45 sampled species of Postia s.lat. However, four Postia species from Argentina, namely P. pelli culosa, P. punctata, P. dissecta and P. carbophila, weakly grouped with species in Postia s.str., of which P. pelliculosa and P. punctata consistently formed a separated lineage with high support (100 % MP, 100 % BS, 1.00 BPP) in accordance with Pildain & Rajchenberg (2013) , while P. dissecta and P. carbo phila were grouped together in a separated lineage with no significant support (Fig. 1 ). In the phylogeny inferred from the combined 7-gene dataset (Fig. 2) , 41 species of Postia s.lat. were divided into ten monophyletic clades, and four new genera were established for monophyletic groups here. However, phylo genetic positions of four species of Postia from Argentina are not resolved because only limited gene sequences are available for them. Morphologically, P. pelliculosa and P. punctata have thick-walled, ellipsoid basidiospores that are consistent with species of Oligoporus s.str. (Rajchenberg 1987 , Rajchenberg & Buchanan 1996 ; P. carbophila is similar to Rhodonia placenta (Rajchenberg 1995) ; P. dissecta is characterized by dimidiate basidiocarps with applanate pileus and cylindrical basidiospores (Rajchenberg 1987) , which are similar to species of Spongiporus s.str. But their positions in the respective genera are not supported in the phylogenetic analysis (Fig. 1) . For the time being, we still retain these four species in Postia s.lat.
In the current study, about 300 specimens of 41 species of Postia s.lat. had been morphologically examined, including 57 type materials (holotypes and paratypes) and many specimens from type localities, and 469 sequences had been newly obtained in this work. However, some species of Postia s.lat. were still not included in our phylogenetic analyses due to the lack of DNA sequences. For example, P. calcarea and Spongi porus cerifluus should be placed in Spongiporus s.str. because they have thin, fibrous pileus and cylindrical basidiospores; chalky basidiocarps when dry, and have hyphal pegs (Wei & Dai 2006) , which are similar to species of Spongiporus s.str.; P. simanii has resupinate basidiocarps and apically encrusted cystidia, which are in line with Cystidiopostia; P. subundosa described from China resembles Osteina undosa by having hard basidiocarps with undulate pileal margin and similar sized pores (Wei & Dai 2006) ; P. cana, P. gloeocysti diata and P. qinensis have soft corky basidiocarps with white pore surface and allantoid basidiospores (Wei & Dai 2006 , Dai et al. 2009 , Yuan et al. 2010 , their morphological characters are consistent with species of Postia s.str. Since no molecular data is available to support their phylogenetic positions, these species are remained in Postia s.lat. 
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